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Abstract of JP 71 18792 (A) 

| PURPOSE:To stably produce a high-strength hot rolled steel plate excellent in D.C. 
§ butt seam weldability, workability after working, and chemical conversion treating 
I property and having >=65kg/mm<2> tensile strength. CONSTITUTION :The 
composition of this hot rolled steel plate is regulated so that it consists of 0.06- 
0.12% C, <=0.15% or 0.25-0.45% Si, 1.0-2.0% Mn, <=0.05% P, <=0.005% S, 
0.10-0.70% Cr, 0.01-0.05% Al, 0.02-0.08% Ti, 0.01-0.06% Nb, 0.0015-0.0080% N, 
! and the balance Fe with inevitable impurities and further contains one or more kinds 
• among 0.03-0.5% Mo, 0.03-0.5% V, and 0.0002-0.0050% B or further contains one 
I or more kinds among the following three consisting of a combination of 0.1-0.5% Cu 
with 0.1-0.5% Ni, 0.0005-0.005% Ca, and 0.005-0.015% rare earth element.; 
Moreover, it is preferable to produce this hot rolled steel plate by subjecting a steel 
slab of this composition to hot rolling at >=850 deg.C finishing temp., to coiling at 
I 400-550 deg.C, and then to descaling. 
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(57) [£ft] 

[@«] ffnfeD.C.A'ybW, *tt«llJX«i, fl; 

*ft9EM«e>&ft&C : 0.06-0.12%, Si : 0. 
15%J£(TXteO. 25-0.45%, Mn:1.0~ 2.0%, P :0.05 
%SIT, S :0.005%£TF, Cr : 0. 10~0. 70%, Al:0.01 
-0.05%, Ti : 0.02-0.08%, Nb : 0. 01-0. 06%, N: 
0.0015— 0.0080% Sr^firr -St StMo : 0.03- 
0.5%, V : 0.03- 0.5%&U?B : 0.0002-0.0050%© 
s£W£Kt::Cu:0.1~ 0.5%£Ni:0.1 
- 0.5%O2iSI'&tit&^, Ca: 0.0005- 0.005 
XRtftt±Xl7C*: 0.005- 0.015%CO3#«'5^©ia 

OtKlflWElU 4 0 0-5 5 CCTglRofc 
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(2) 

1 

im^m 1 ] «*frJ^tCTC : 0. 06-0. 12%, Si : 
0. 15%£TF, Mn: 1.0 -2.0%, P:0.05%K 

T, S : 0.005 %£TF, Cr : 0. 10-0. 70%, A 
1 : 0. 01-0. 05%, Ti : 0. 02-0. 08%, Nb : 0. 01 
-0.06%, N : 0.0015-0. 0080% £^rf£ 5 
\Ztto : 0.03- 0.5%, V: 0.03- 0.5%, B : 0. 
0002-0. 0050 %<D 1 m£l±&%^fr. SSE^eS^Pl 

[gf*S2] IISJ^ICTC : 0.06-0.12%, Si : 
0.25—0.45%, Mn : 1.0 -2.0%, P : 0. 05%J^ 
T, S : 0. 005 %J£TF, Cr : 0. 10-0. 70%, A 
1 : 0. 01—0. 05%, Ti : 0. 02—0. 08%, Nb : 0. 01 
-0.06%, N : 0.0015-0. 0080% iftfc, M 

\ZUo : 0.03— 0.5%, V: 0.03— 0.5%, B : 0. 

0002- 0. 0050% (D 1 »J£JLt£ »«3WFe ftrn^T 

[11*5 3] llfJ^CTC : 0.06-0.12%, Si : 
0. 15%«T, Mn: 1.0 -2.0%, P:0.05%K 

T, S : 0.005 %£TF, Cr : 0.10-0.70%, A 
1 : 0. 01-0. 05%, Ti : 0. 02-0. 08%, Nb : 0. 01 
-0.06%, N : 0.0015— 0.0080%, Cu : 0. 1 — 0. 5 
%, Ni : 0.1 - 0.5%£*rr5£#K, JEtCMo : 0. 

03— 0. 5%, V : 0. 03— 0. 5%, B : 0. 0002—0. 

oo5o%<£> ia&LL£t>##s nm^eRu^mm^m 

[tf*^4] «S»J-&tCTC : 0.06-0.12%, Si : 
0.25-0.45%, Mn: 1.0 -2.0%, P:0.05%JK 
T, S : 0.005 %£TF, Cr : 0.10-0.70%, A 
1 : 0. 01-0. 05%, Ti : 0. 02-0. 08%, Nb : 0. 01 
-0.06%, N : 0.0015-0.0080%, Cu : 0. 1 — 0. 5 
%, Ni : 0.1 - 0.5X*#firr*t*»C, SfCMo : 0. 
03- 0. 5%, V : 0. 03- 0. 5%, B : 0. 0002-0. 

oo5o%maK±£t>^^ mm^ej&zs^njmm^m 40 
»*©»n:ttK«n* tmzfcj&mm&v&fttem&m 

[!#*?? 5] a*frJ^tcTC : 0.06-0.12%, Si : 
0. 15%KT, Mn: 1.0 -2.0%, P:0.05%K 

T, S : 0.005 %£TF, Cr : 0. 10-0. 70%, A 
1 : 0. 01-0. 05%, Ti : 0. 02-0. 08%, Nb : 0. 01 
-0.06%, N : 0.0015— 0.0080% &^m^Z> t&lZ, Jg 
fCMo : 0.03- 0.5%, V : 0. 03- 0. 5%, B : 0. 
0002-0. 0050% <D 1 ^tMcCa : 0. 0005- 0. 005 50 



#Hi§¥ 7-118792 

2 

%, #±*tc* : 0.005 - 0.015% CD lBBUS:^ 

mz^mm^omtm^mwmmu. 

[Mf«£6] IIM^fctC : 0.06-0.12%, Si : 
0.25—0.45%, Mn: 1.0 -2.0%, P:0.05%^ 
T, S : 0.005 %KT, Cr : 0.10-0.70%, A 
1 : 0. 01-0. 05%, Ti : 0. 02-0. 08%, Nb : 0. 01 
-0.06%, N : 0.0015— 0.0080% S^T* 3E 
^Mo : 0.03— 0.5%, V : 0. 03— 0. 5%, B : 0. 

0002- 0. 0050% <D 1 «0Lt, KCa : 0. 0005- 0. 005 
%, m±mjiim : 0.005 - 0.015%® l«£JLh£fe<g' 

d.c. My h»»ttRW*»aoinixttte«ns t 
mztkmm&v&ftfcmmifmmmo 

[»*«7] Ita^tTC : 0.06-0.12%, Si : 
0. 15%HT, Mn: 1.0— 2.0%, P:0.05%K 

T, S : 0.005 %ETF, Cr : 0.10-0.70%, A 
1 : 0. 01-0. 05%, Ti : 0. 02-0. 08%, Nb : 0. 01 
-0.06%, N : 0.0015-0.0080%, Cu : 0. 1 - 0. 5 
%, Ni : 0.1 - CS^StttSt^l:, StrMo : 0. 

03— 0. 5%, V : 0. 03— 0. 5%, B : 0. 0002—0. 
0050% CD 1 «£JLb* mmzCa : 0. 0005- 0. 005%, * 
±«7C# : 0. 005 - 0. 015% <D 1 SHJ:^^^ 

c. h*SttRrX*ss«a>jinxttfc«n* 

[l*fl8] SMSJ^fcTC : 0.06-0.12%, Si : 
0.25—0.45%, Mn: 1.0 -2.0%, P:0.05%« 
T, S : 0.005 %«T, Cr : 0.10-0.70%, A 
1 : 0. 01-0. 05%, Ti : 0. 02-0. 08%, Nb : 0. 01 
-0.06%, N : 0.0015-0.0080%, Cu : 0. 1 - 0. 5 
%, Ni : 0.1 — 0.5%S^*-f JEtCMo : 0. 

03- 0. 5%, V : 0. 03- 0. 5%, B : 0. 0002-0. 
0050% CO 1 ffiJ^Lh, m$\ZQ,<* : 0. 0005- 0. 005%, * 
±Mtc* : 0. 005 - 0. 015% CO 1 «JR±St>**, 

c. Ay h»»ttatf*»«<3!)jqxitfc«n* tmzfc& 

4 0 0-5 5 OlCTlKom 

D.c./t* h*flEttsws«a<oftixttt« 

[0 0 0 1] 
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(3) 

3 

[0 0 0 2] 

M«»Sfg;M-r-« t L-fc=&g©g®rt£ 

miti^mnmitmmmzM-r^mm^^ z t*» 

[0003] tr^T, MS. iifBgiWigcD/M-;!/ 
» "f^Xi'" i ">JA" J:0«dEanTV»S. r®3 

jgS*lTV>-5o ZZ>£o\Z, ffi©SW£{iftftoTUA 20 

mmmmf<tiitmz±%tztiaj:&g:ttz><D~c, mm& 

[0 0 0 5] ±EUAffl»©*atf4, 

w*fi/vs^j*T»* "D-cnyhssts" *>awaan-6 

T, 

a) 7 5 y >- a «ft V> © tCj;-S> ffMft 0 * 
b) 

3) 75yv'al:J;5»M««!&V^1? 1 %S*©^ 
tC<^©T, S&DnM^A-S&gas&ofcSi, Al, Tilg 

m\ZfcYi~D~DhZ> 0 
[0 0 0 6] ftifiOIISSSfcfc*^ , 49 

^©d. c. /ty h^ste&ffl v^tj; d mmoM^mmm 

[0 0 0 7] BPS* *'f-;l'UA&«JfiT<5IRK7 7y 

fit, D.C. 

$nr^fc„ so 
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4 

[0 0 0 8] ti5«s, 7 7>v>a/^hgiSJ:!3D. 
C. Ay h*»«^©IE^a>S*¥«fc^ffiKW»©« 
5 0-6 0+Dft) 3i»n4«n*«fc3 
ft&D. JMfUMROC. Si, MnO^TMSifrM/TSI* 
£_ktf <fc 5 !1 ©«£fc«:8?«SB©igffi-k#*S 

< ftoT, -^©«©UaXj^*T?jf «SM 

#> <=> aina»* usi^o &«mm\ ssss®^ 6 d> vm 
n&*»T? fcjgtc Dtfts^ c . ax 
sfr 5 1 z\<Dmkffift\z&j]<Dm$i!>mz.-DT%iti:m> 

fcw-s "^«^©*sx#ras" a, c^s©»^Ti 
san^w^rjrc^s \zfrfim?z> z kifi-v&tz («*.« 

#IBBS61-170541^fR, *f$HB361-264159^&$8, # 
B8BS61-264160^ffi^*#R§) . 

[0 0 0 9] L*6t, Sj£©i«!t«ftS*W^ Ctf 
S3£S©6 5~8 O^Dft) KftjfcU.fc'S <>:•$-*£, _k 

an*fc45v»Ttt. cmmz&*)tzMm.-rzz.ttmm 
^©Hj^SHircfti), ftfc#^oTi*iinrta»«ai{ 

TTic<oH»»BTmfc«fcaa*:ft;fc«k»3«tft;*«^t;, * 

©•clt*tt»aft«r»*S£**<a:*OT!, MoT 

[0 0 10] bfrfc, ffiiSOSSMJE*«#SnsJ:5te 
C, Si, Mn£^< bfei©a©S^ftffl«T?«. fi£*© 
313131ft 5 0~6 0 kg/mm 2 JKX©I^Mffl«©*^(C \$*r 

[0 0 11] C, Si, MnW-^rfirt^^tiH 

■r, *fcssit©a*M4>s-&-st+^fcSffi4ip^-r^ 
\z, »mmm#ift<Dmm*m<te-oTmmzkft<Dmfe& 
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(4) 

5 

[0012] wR<Dmmm&#mm\z*D\,* 

THU " 2 gJnE" ^©i§«*ft©i£#}C >. Q 
t^JfLTi D . C CD i 3 

L^U ffs**>»fttttS©5fe£tt, *SH6»©H*6» 
[0 0 13] *ft«CD««»*fc"Ol.»Ttt, 

s" ©pf^r««/h3<. R^mmtm^mm^m^^ 10 

< *S <T777 h-WMIn?** - i: fcttlt 
i£LfcIt3^5. fbt, #SS9!*#©*£fc:«J:n 
tf. £© ":R«««igfS®«t©^" 
$ (Hv) fcT4 OfilT"C»S^<i:*s<^ST, £©*tt 

^>^fjn" "ntfts tsao*#T?iin5-sii 

[0 0 14] &43, /t-f ^ffl©JPSi«#JC*5HT^f» 

asirof s t c ss#±#-rs©T^ga5©«&±##« 

»T^:*<a:D, »«»©«ft^©^-ttSlftS"r 
5. fet. D.C.Ay hflfS5ffl!P!«^©aSMi^3i«Jt 

[0015] «issi«^aft-r^fcs6©^©ffi© 
ii©a©**Rtt»Kjs»si!aij»«©*ft;**c 

ft;3fetbT«ffl-r*©H^a«nf**. a? 

[0 0 16] ±ys©<fc5tc:> m&O—mmrj: "6 5^D 
[0 0 17] ^©_k. li*©*-f-JWJAftlt 

^©^fc-fMffia (DAyitfWtt® f>m^n. *©« 

i/«»u *5§Dj«*©s^afcj;5t, muoumz 
&^TMtm@m&&wm\zmitv. m -)vv&mm 

[0 0 18] I«J;5Si:t*5, **W«»l»4:L-fe 

tmm&toJi&&fK?t&izfcmmm&%Bk&~e> 

3l3S3lffi6 5kg/nim 2 K±©«3fiK^®^«a^tl«-t? 
^5?iSifttSut?Snfc, 50 
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[0 0 19] 

aim*? & X) . ^O^fSWti^frt)^© 5 0-6 0 kg/m 
[0 0 2 0] -?-©_k, rn^atLfcJE^S^tttJ: 

^±.ummmwL^Uitt^\zm.^xmm^konmz 

rtUTSj r&M««©to£Matt**tt«fc:si 
-ft-r-s©a»«f fc#sn*»)6©7c* (Wfcso ©^ 

fcia*©^«ffl*»w-*jfi5«)5»***». mm 

±tt. Si^©tt©^*©*ilrt6H&SS5Ufc<T*>Si 
##MS*. "0.2 +0.04%" ©IBfflSISS?^Ti)<i;5tc-r 

[0 0 2 1] -hE»S*3fi*fcS^V»T^E 
$nfct>©TS>D> r<ftffi|B«©^|ttjsSfi,c : 0.06 

-0.12% dt»«#*«"rjK»4S*xt'r*),s 

1 : 0.15%&TF&4W*0.25— 0.45%, Mn : 1.0 ~ 
2.0%, P:0.05%&T, S : 0.005 %«T, C 
r : 0. 10—0. 70%, Al : 0. 01-0. 05%, Ti : 0. 02-0. 0 
8%, Nb : 0.01-0.06%, N : 0. 0015-0. 0080% 

tmz, HfcMo : 0. 03— 0. 5%, V : 0. 03— 
0. 5%, B : 0. 0002—0. 0050%© 1 M!£±.&i$tSi)\ 
i^WiJECXu : 0.1 — 0.5%, Ni :0.1 — 0.5%© 

2 M&U&t>Wtl&ft, MtffCCa : 0. 0005- 0.005%, 
*±«tg* : 0. 005 - 0.015%©3#©5^© 11X 

\t 2 «K±S »«iWFefttf>N «T»W>f*fi**» S 
J«*«<fci!ai-r*Ci:lcJ;-3T. 5151^*6 5kg/mm 2 

mm&mj:&&mz&ftfcfcfomw&&ffi?Lvib?tM.i 

fc*€TS:»aiS#U Mf'tt r±Ejtj64Mflri6©*!H-*tt 
_hfi«8 5 0"C£A_h-e^Wffi®U, 4 0 0-5 5 OtT 

5kg/mm 2 «±©K^«-WL, L^tiinfcD.C.A'y h 

#mt-r5fc©T*3o 

[0 0 2 2] 

JS-h#S«IMT^<M©Ti©*inSff^, SfcJgSIR 
fMff&©IMK£*U*s&«>iaJo, v, Bo^ScDiix 
K 2 a^±S2*^iPf-5 StCNb&^Cr^Ti i; 
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(5) 

7 

Kihwfcfeic^sn^nfcMo, v, BommfgmBLtwf? 

SI»Mg&#.J; 5 £V> 5 %>©"?»***, BUT, #3S9Ifc$5 

[0 0 2 3] A) fiS^S^ if 
<C> Cfi, i&B i: -5 (' W«-T -5 CD JC^F w 

©***»£<£ ^-TSsi)T^«3rTab 
*. — *«©3^*«SCfcfcO31iSfT0.12X£jB 

«l«:©#fca*S*fcfcS £#KWte©ffiT£*BS> 11: 

wstto. o6~o. 12% tMsbtztf, m*tx«c-g-#M«o. 

iO%£jfiA&^£5l;:iI!i-r5©#S*L^. a> 
[0 0 2 4] <Si> Site. »«iBeT?l6ftL»»*Hfc 

hW-^-©JIHiftoTlWlFFJM««±#M-*. 

* c -p. c w ± 5 ^ffis&jSttsfc* fctasi#*a*o. 
45%etf, ^*b<tto.o5~ o.2%eaiciss-r«©* i 

I^tfAS. L/fcL<&#S, iWj£l<ft<fc5fC, -fbttfcM 

att^jrrs t o. 2±o. M%(»mm\*Mtt 

*. cut?, si# o.2%«r«T-ft^8e*i««{c^< 

&3a4«, Si^T©«rfe*6HT©#g3Mfej5\ <&3 
Wi«©7E» £©*g5fpffl £«fc5 *>©#>«$ 
V>*s, c:««HSIB*n-mtt«©7C*©*JP*H**E 
L&<Tfc, *SH£4p©«W£*IH»r*'ta<'ffcJ«fti 49 

T, Si-^frfitc-^Tte: ro.i5%KTj Xtt ro.25~o. 

45%J tjgftft. 

[0 0 2 5] <Mn> Mn«, ^»*lC^aii$*jj&gj£ L 
Tt$n5 S &B£l/T-*©=fr«ft£fflSffii*3tt5d:# 
(3, C tPISiK«||«©3Mlfft««-r*fca&K<E5.Sa:J«» 
-e*0> ffi©^b7C*©^*»tCfc<fc5^ 6 0kg/mm 2 
Kii<D3l!g§itt£#3fcis5fctt 1.0%j&Lk^r£*.5 < & 
S^*«. U#>U Mn[C$SDi®^T 2. 0%£j@x.3M© 
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5 

}£ 1.0- 2.0%£Jgfeft#t > til*ntiMn#Wfil4 1.8% 

s«A&^j:5JcnBrr*©*«a*i/V^ 
[0026] <p> pit. -mmn.^mtsmwL^mm- 

a, **«f©*»«H©i«c«iis4i«f**i;T]»'ffc*§i 

€rfiL*«6«^A©KHta:***ft7n*T?»*. -tea 
ft©, *«W*«TfttP-^r*tt«ViHi!aSUVs. ft 
ft*, #»9iTB»!»^3Xhffi£fc#itLT "yfWM 

m^mynti'Xop" ©fp§±^so.o5%i:^»fc*t, 
«t»3Aiffa*Stt**«-rsKttP-&*«*o.o3xaT 

[0027] <s> sia*««t»'v^»»fciiA-r5* 
Mtf7c*Tab<9, "KjftnjBT?©^*" "©#*>L 
<«»««*)«J8-r*B©i!n" ©l!H£ft5^£tJ 

(MnS) £lf;*:2-fr3©T, M«0D^t;fej;-5*tS^ 

#»ii&3^<te< u^ttntf^s*^. fix, w 

[0 0 2 8] <Cr> Crtt. C^>llntra«fcJP!IR©aflE* 
ii#-r«©fc^S^*T*a&D, SftTi&tfNb<*:©1g-g- 

^inic <t o T*^©«^#*^fcfc*#^*j*#T? 
**. fit, *«W#fflv>i^*±5fc«ttfc*SHI: 

*. crfiimtra«ifc»»»©«ft±#fpffl«»* 
mazk&fm lt<« t*tcMtt©^fci£^ii* lt 

<-5. fi£oT, Cr-&^rfiO±K*0.70%t^»ft. & 
*3, Cr^f S©#(c£f £ L ^mWltO. 30-0. 60%-T?* 

[0 0 2 9] <A1> AHSi|CDKffiCDft56lr^iID^n, 
ft fc J: ^ T*t>n«*-6a:Tl ©*«ffi-r*Mi Aft D , Mtt 

«ttK«*»SR^rN*, AlNibTH^r^f^fflfe 

c«fc*»fa©sft**«»6n*f. o.05%ssat^ 
^©^«<»^«inuTMtt©5efl;^^yti*«n-5«ffi 

XPS©SH t /ft -5 ^ , A1-&*S«0. 01-0. 05% £ 
fea£>ft„ 

[0 0 3 0] <Ti> TiK, «M^:TiNS«fm3#5 d i 
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(6) 

9 

^UT> £©J;3tt«ftj&»&TI© 
*©»£fctt*©±IH«!8«IK«U 0.08%S-?tttorfBa 

ffioT. Ti-£#fitm02~0. 08% <fc 
D*f 3; bV^IBHtSO. 03~0. 07%T&-5„ 

[0031] <Nb> ma, a*o»aiflf««©*&fca 

Nb C *©*t ttilfrffc £f^f b TiSiD $ tl£7CSS?T * -5 

*»w CrROTi £*£sansft* £ £t£<fc 
s, Nb-&*s*to.oi%*«-r&s t*jfB^^#e,ti 

*ff*3* hJiff<05aDfcttttlBlSl-h*»fi<as 
Cti^S, Nb#3rafci0. 01-0. 06% <£D# 
* LV>IBHttO. 02-0. 05%-e*S. 
[0 0 3 2] <N> Nt£. TiN, NbN t LT«ffltlT ttit" 

7iM h&©^£&£ftS©TffiS*I©3u£i£MlfW 

Tab5„ LfrU -?-©-g-#a*S0.0015%*jST*Si*J 
EftsffifcJffS©8&*a*»&irf. 0.0080%£ffi*. 
T^S-BrStTi, Al, Nb^@5gTi*&< &oTS?«© 30 

i$3&{tat#ft:T« <k -5 Kfc* zhfrZ, N-^#Miao. oo 

15~0.0080%tgJ5fe„ 

[0033] <mo, v, b> ^ne.©7u#«i!© 
«#*©^- * § i d -rana** s w ©t, 

<&<> j»«3i!k«»«a«#:Yfc:-r-Bo*M«ii!-r<5S**t!fi 

cidTtc «tf ttttwmt b fcffi*^^ c =t 5 «b © t 
m%.znz>. fit, ±ffi^i*{JMo, v, Bommtia 
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